Abstract. In this paper we consider some class of partial Uryson integral operators in spaces with mixed norm. We give some conditions for action, boundedness and continuity of those operators.
Introduction Let T C R'1 and S C IR'' be two compact sets with Lebesgue measure, D = T x S, a% : D x R -R (i = 1,2,3) given Carathéodory functions, and
A = A 1 + A2 + A3,
IT

a1 (t, s, x(T, s)) dr (1) (A2 x)(i, s)
= is a (t, s, x(t, a)) da (2) (A3 x)(t, s) = if D (t , s, x(r, a)) drda. (3)
The operators A, A 1 , and A2 are so called partial Uryson integral operators, which have been studied in C(D), in spaces with mixed quasinorm La [Lfl] , and in quasi-Banach ideal spaces (see 11, 4, 8 1, respectively). We remark that linear and nonlinear operators with partial integrals have applications in problems of continuum mechanics, of the theory of transfer, of differential and integro-differential equations and other questions.
In this paper the operator A is studied in Lebesgue spaces with mixed norm L"(T)[L(S)]
(1 p,q oo).
More general classes of partial Uryson integral operators in spaces of summable functions have been studied in [3] . Action, boundedness, and continuity criteria of the operator A3 in Lebesgue spaces have been obtained by Ojnarov [6] .
2. Action, boundedness and continuity 
is defined and finite [2] . 
In general, the operator x -A(x + xo) -Ax 0 is partially additive for fixed x 0 E D(A).
By the partial additivity of A we have the following statement.
Theorem 1. Let X = L(T)[LP(S)] (1 < p,q < oo). Suppose that the operator A acts from X(xo,r) into Y = L(T)[La(S)] (1 < a,/3 < oc). Then A acts from X into Y and is bounded (i.e., A 15 bounded on any bounded set). Moreover, A is continuous on X if A is continuous on X(xo,r).
By Theorem 1 the boundedness of the operator A follows direct from its action.
The next theorem concerning acting conditions (both sufficient and necessary) for the operator A3 may be obtained following the idea of [6] .
On Uryson Operators 5 Theorem 2. The operator A 3 acts from X = L"(T)[V'(S)] (1 p,q < ) into Y = LI'S(T)[L(S)] (1 <a,f3 < ) if and only if, for any u E IR,
where a and b are non-negative constants.
Proof. Without loss of generality, we assume that mesT = mesS = 1. Suppose that condition (4) holds. Then for any x E X the Holder and Minkowski inequalities imply that
Hence, A3 acts from X into Y. 
From (5) and (6) it follows that condition (4) holds U Some acting conditions for the operators A 1 and A2 in spaces of summable functions have been given in [3] . We will give simple acting conditions (only sufficient) in the next leniina. We note that the growth condition (7) is not necessary for the action of A 1 (resp. A 2 ). Moreover, there exists A 1 acting from X into Y (whence A 1 is even bounded), which is not continuous. In particular, the corresponding kernel a 1 does not satisfy the growth condition (7) (by the previous lemma).
Lemma. Let 1 p,q,c,/3 < cc, X = L(T)[LP(5)], and Y = L'3(T)[L°(s)]. The operators A 1 and A2 act from X into Y tithe kernels a 1 and a2 satisfy growth conditions of the form
The following example is essentially due to P. P. Zabrejko [5] . <1.
However, A 1 is not continuous, since it maps the convergent sequence (x) = (2") into the non-compact sequence (A i x,,) = (z,,) .
The kernel a 1 not only fails to satisfy the growth condition (7) . Even more, a 1 does not satisfy The continuity of the operator A3 does not follow from its action and boundedness as is shown by the previous example (consider a 3 = ai).
To discuss continuity conditions for the operator A3 , we apply the following theorem. Recall that a set G C X is absolutely bounded if sup {IIxn x IIx : x E G} -0 as mescl -o.
Theorem 3. Let 1 < p,q,c,8 < oo, X = L(T)[LJ(S)) and Y LP(T)[L(S)).
Suppose that, for each function x E X,
11
11 D I a3 (', -, x(r, cr)) 1drda 1 < Theorem 4 (see [7] ). Let 
< p,q,c,I3 < oo. The operator A3 acts from X = L(T)[LP(S)] into Y = L'(T)[L°(S)] and is continuous if and only if condition (4) holds and
lim Ias(,,u) -a3( . ,. , 110)Iy = 0
for any u 0 E R.
Proof. Without loss of generality, assume a3 (t,s,0) = 0 and mesT = mesS = 1. Suppose that the operator A 3 acts from X into Y and is continuous. Then condition (4) holds by Theorem 2. Putting x u and x 0 uo, we have A3 x = a3 ( . ,. , u) and A 3 x 0 = a 3 (, , uo). Thus the continuity of A 3 implies (9).
Conversely, suppose that conditions (4) and (9) hold. Then the operator A 3 acts from X into Y by Theorem 2. Assume that A 3 is not continuous. This means that there exist a sequence (x) converging to a function x O in X and a number co > 0 such that
Since x,, -xo in X, the set {x 0 ,x 1 ,x 2 , ... } is absolutely bounded. Hence, by Theorem 3 there is a number S > 0 such that the inequalities , , u) -a3 (., •, uo) -
whenever Jul < N, luol < N, and Iu -tLOj < 8o• Since (x 5 ) converges to xo uniformly on D6 , there exists an integer m = m(So) such that Ix,,,(t,$) -xo(t,$) < 5o for all (t,$) E D6 . Combining inequalities (11) -(13) we get I I A 3 X m -A 3x01 < co, which is contradictory to (10). Thus the operator A 3 is continuous I
